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®be>mz&&mzttzmim¥mtem : Fi£ii^x . 

Biiie n S*3 <k tA' p S!Hfl5ft*»fWi*>rt <0!Kr < 1 1» - 

^c, a i sr-^oss i nmtwmtem t . m 1 <o^ik 
jasfi^jgf&^Ji^isi-r^fu ttrias&i^Sftfio^SEf*: 

[ iU#JS 2 3 n aiH&Ht* fc p gafcMHftffr 

1TIZ. A l « 1 <7)g^W^*« , SI 1 <7)M-ft 
^W^*® k fflj£<7>H3: £ IB 2 <^§-f fc3&l4M*f>WI b Am 

X. >J?%<%ZJ:olzm&iii\X^&Z\t£mkb-fZ 

i mxw 3 ] n smaat&imm t P mmm*mw 
m t omtzimm £irf s aflsiWMWi** c*s . 

# a i zztsm i ogft?*¥««cJB t . m i os-ft 

!f*^f*:®i:ffl^^^Sm2<OS-(biB5^«s«i:*^l 

Jtsft^ste^stfis^fu item amu**** 
miiis&mizmft-rziz^tix. a i oajstfcKK* 

ZiotzZtiXtoO. ' -ecOiBlS^Wc-t-afi* 

it^pMS-fkfe^flcJiM^rtciSttfenTJSO. nffl9<7> 

m i «oaftww»#MH=«, p m<om 1 <oac^*f*c 
fc £#f&t i j^m 3 c^rtsov 1 jRicia 

J;tfp£S^¥#WBPCfrKI£tt&ftTfe-9. n«te 

*^KJf *><m^z t &mb?&n&m 1 7^4 <r>n<r> 
iffistr%6] m%ffi® : ?-Mi l zimmmi:&5Z*z7FU 

itiz-&&tihzb zmtb-r&mzm 1 jbmsoftw 
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X V ^ .1 b Ztm b f & lt*ia 1 7 (Oftcr, ^-ttifr 

c 9 ] friem 1 tmttm&m wmif a i x g a 
,.»n < o<x< i ) x 9*9. m&m2<r>mwm*mfr 

JS#Ga N J: 9&&.I Sr«St-r«.iS^S 1 J^S8^ 
[00013 

I mm±.<?>mmftm 3 l e d ( r 4 *- 

H) . SLD ( X—'~i—)V S^ y-feVh^W K ) . 
LD ( U-- -f ?4 K ) ^cOSBtlR^ 31£ 

( I n*A l l Ga l . I .jN, OSX. OSY. X+YS 1 ) 
[0002] 

i-iitsjs.itm^^— m?£imLx. m#xim> 
xmrnwrnmiMi Tfmfsivitzm&Ltiz b zmk. 

L-Jt (ICNS'97 ^F^.October 27-31. 1997. P444-446. 
RVJpn. J. Appl . Phys. Vol . 36(1997 ) pp. L1568-1571. Par 
t2,No.l2A.l December 1997) . 3£&W}ZjctfR£b LXli 

*r7TATW8±),z, mjmizm&zixtis i o t mz 

Sta®$*l.T5rl». (^iffl(iJpn.J.Appl.Phys.Vol.36# 
[00033 

{^mmmvxob^hmm^ L&L*wt>. i7jb# 

t. 2mwx'tem*-& , )m*mbLxiim i i>(v8. t ) 
•r. &£&&mitmx'itz<?>io®a±<oitiXib<!£mx' 
j>9. zb*zis-?m : &mj}ft±.bs&ftiittjm* 

[ooo4] U'-- rs^^sssaffi^ffiT^ixtf . u— 

^s±ffsii:*<-ci=*. s^.^. mmtmr-rhbm 

0Zbli. V— ^3g^*ttT-*< LED. SLDf, ffi 
[00053 

^)!B«(i±i: LX 3 o<0JS«A^* 9 » *<0MI 1 <0® 
nSS^1*r¥«^iBi:pMM-fk!B!I^»f*:«i:<?5ia 

fcte^&tt&mtv&mftm^icis^x . «rians 

fej:^pSSftiBj i l i «{*:awrt<0iJ'-=5r<tt-*t. A 



I 0 0 0 6 J SS2<0!ga&L Bat^fBii^fc^^tt 

&< t h-uiz, a i sr^tfm i v>$ntm*mtem t . 

C 0 0 0 7 ] S53cO.«gaH2. fit>i?2 LV%1fc®r-i)o 

^ i fM*¥«ftjf fc , m i ^im^mwrn t mi 

-fStcofLT. Al<?>mLWJ?*<%$>Jz5tzZtiXti 

[0008] ^mB^o^x^m&nzti^x . fnessi&f- 

JfttnlJgtt^aWJS* «J:tfpMgft%¥*f*:JfW 
l±. p «8<03S 1 wS-ftifW^flEJlJ: 0 1 A 1 m£U£<7Xk 
[ 0 0 0 9 ] S £ ic. ^•CeOmnsa^SJi nl[M-fE!f*> 
an. nM<,z2>Z>mW?18£i*<7>1gmJ: t )i>. pDC* 

c o o i o i ^tfrtesis^iawiaimM^^rs^: 
t±. mm nmmim#mftx't>tu£ , si. se. 

O. Sn. SSpOIVBiTcatT'fc'K pSMfl?ft¥3|#-C- 
&fUf. Mg. Zn, Cd. Be. C a^<7)IIfil7c3?Sr 

-t^o. ) 

coon] frie@is^®w?stt®{cigj5LJt[atj>s 
trfe«tsr^H-r^is<o^i»*L<«o. 2« 

m«T. §^(C*4K«0. lA«mWTt=i@S-r«.. 

ti^ 2 <oMfl:i^gi*Ji^wsiiitLhi: -r h z t vmt 

U*. Z<7)T>F-7'cr>&ft : ?frt>%Z>Mmt. n. p 
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L<\tm®.m*&A,x'miiiz&fct$>. *m*m 
[0012] *fcfriei@^»* { «ttia^ig Lt«$ 

SSfc^S^-f Hilt. 3K«tjii6«T-*S7^y KJg 
t£mtz&z\b&X'Z&. 

[ooi3]s btz&tz. fiia^ i wg-ft%*aMfr®a< 

A 1 x Ga-i-i N (0<X<1 ) iOSrO, lfne^2<Og 
<fc1*j¥5l«=JiA < GaNJ:0 : 5:Sii:Sr<^Nai:-r-S. Al 
GaNkGaNt(?)ffl^Ml:nt. Al|&j&tfc£ 

-f ^tt^i^JS^SB-^iv^. *7tA 1 
G a NCJt^TSAtt^VG a NI*<A^ 7 rMt =5r 
-?-cr)±t:^-r*A 1 GaNI(«fitttS< 

[0014] 

JB<£ nffil^ 9 -y FJB. 1 0*^*&?iIJ: 05:* p 
M7. lOJin. P S(B<Og^^tt:StC^$*S 

WZ&tE2*ttltf£*>\ 

[00151 m&f-ZmfSL-t *>S& l i0S-fb1*l4^«:« 

ti, a i z-ktsmimtmft. m u<»iH7caa^A 

lxGa^xN (0<X<1> t-TSteattO^^ttfO 

*<. »4L<{imiOg^¥«*J:0tM-vH^-y 
rx^/^-3&</hSV^S-(t%¥3l*i:LT, I n Y Ga 
,- t N (OgY^l) SrS«-r&. tGaNtt 
ht&.i>&8&ff&<%h. BD-ty. m&f-mitA 1 Ga 
NfcGaNfcTWiifc-r&i:, ^attO^V^GaN^^-/ 
~7t&co£. oft-feffii: L"C, AIGaNjeSSS<« 
g-C£ S . * K** 4 1 0 0 5f >-^X h o- AJU 
T. 8 6feff* Ktt7 O^xm-AHT. fit 
ff 4 L < (i 5 0 h o-AWT^Sfl:«j^«iWi 



[0016] *%B3<7)m i ^ib«twl mtrf-mx. i% 

5nffl;7 -/ FJ§ 7 . pIH? 7 -y FJI<7)3g 1 <?>Uitm* 

|.<J:313PSLTV^6. Cicoiolcn. pM?7-yFS 
^lifS-^-fc LTGR I N (gradient index waveguide) 

ai&S^T- 

pffli^ v ••/ fs i o *T'<ox*/w=5f'—A>' Kiasr^-r. 

i2<OJ:?(:nlB^77 F«7» *J±tXpfiB^5-/ KJi 
10*^iStt«7tcS«»^t-{c:. m^g-fttfttf^flwO 
A I3flj££vh;s £9, a»W^<>'H4f-v 

-/r.x*/Mf-*/h$ < L"Cv GR I NfllJtSrfm-rs 

[0017] — jRlcrTVl^f-ofifjicO? 7 -y FSfct 

S^-SWT', g>ffc%^f*#^077-y F«fc:i±. M 
tfcf A 1 GaN^J: 3=5r. Al ttttl>mLW¥-mW 
tfm^*>tl&. A 1 GaNcO*£\ Ste/lkOStff* 
fcitfAvF^Y^rx^M^-afcRW-**:*) 
tr. A liiaifc5r^<-m(fJ:v^{iSiaiW^»o-C^ 
Sore&SA 5 . A luGa,., N(iXfl[#ycf$ < ^rSlctifc 
•>t< tSim:?7>y7a<A9^<#&«fflK;&£. 
*<?>tzih, FJHKA 1 MIGaN 

if t>, A ym&MtfMUtQ. 5UUh^Al x Ga 
,.,Ni, jfcHtiitfxOTt^i??-/ F«& LT<J*^fc 

*WH*>J:3fc:» GR I NflBtt-rSfc, Alii 

JWfJtTJK. ?S14StC«iS-rs^-5T, Alil&it 

mZBf&L^^Z. %<r)fztt>. 9?~> FJf fc*Sffif 

t comummoztf < h ox\ %m t&aba&m*** 

Ji ) A> ^^HMt=(6j*> •» fc/hS < 5: o r V i£ G R I 

[ooi8] £tz*%Bfi<r>& 2<7>mmx'U. senses * 

nm-7J-y FJS7. pffi!l^7-y FiBC^itL* K 

iiOlzm&UKX^h. nH??-yFJI 
OKt- fcLTIi. Si. Ge, Sn„ S, OWm^b 
fu -SWKteS i . Sna*JHv^*l6. pI?7 7H 
m<?>T?-by?-bLXiiM8, Zn. Be. Catfffl 
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p?57 vmtmfeTt lx , -e^sis^is-ifts f 

st. mskXM<»'j?%^&mw&&x'£2>t:tbiz^ m 
mm.ififoi.-tztmz. m^o 

[00 1 93 ^ttm* A 1 £-£tf3* 1 CDg-fM^SW* 

*f * L < « v %-^h-*»-*{= H -7*^6 C t *«a * L v \ 
ZtM^M F—Tt Wlitih l>cox\ Hl&^Jf W vf*x 

*^-lf<7>mtzTm>z i k i=i o . lata^Ji 

[00 20] ^m^RSStL-TtiFT— nfflli? 
9-/ FJftf>*Wl"Cl xl 0 l7 ~5x 1 O 20 /ci»3, Sf 
iL<«5Xl 0»7~lx 1 O^/ctfcOKHtcP&r 

mo. IX 1 0'*/cia»mT. £££ 

jffib<<i5x 1 O's/ctfl^Ttc^S-r*. =5:*5F7- 
-t LX S i $rfflv%fc*S-s G a N V F V •/ ?XX*m& 
<7>S I MSCJ:&«iajlS#{i*}«J:-e5x l 0» 8 /ctf m 

&X'h&. — ^r. r^-feT^-w*^. pffl^7»Hl 

(OH2(?3M<^. »WtlxiO»-5xiO» 
/ctf. jffiL<tt5xl 0"-lx 1 0"/c«PtfO|^ 

&m!gffit&0. SumKlTX-U. ixi0'9/cm3tl 
T. t<*i5x 1 0 l8 /cm»UlT«=i^-r 

fcm^nmmm^ixio^xcspxo^^t. tit 
mw&K**)* mmimTuz<<%zMfaizbz. 

ttimmZ&<LtiZb££&tti&&<?)&Tlz 
F V yfXXm&nS I M S (Ci S^aiRB-fKiti 5 

xio's/ctfgjsrr-fts. 

[0021] SS3<y)JB«tts **^>ftt,»* Uofi5«R 
SttpU. ^l<OJB»t. ^2<y)®tti:5r^-S^tO 
t'AO. iS18^«<y>^fflJi:HtT*l.<y>-C^BS-r«.. 

[0022] *%BB<y)«^^c# =5r#®k LT . ^T<0 



<r>mm^mwm tc<± , p mom, 1 cr>&<m*mft m i 
*) t a i <,mm*mt*®ttLx us-r 

b Vm* U>. ft £ L < &fti£I§fre>fki>mtr.t:mi,zg> 

& a 1 i nmitm^mftmco a i issjt* . p 

<S»J:9i>nl8!l<7>;tr£*#<-fS. .rftJiftjatii^iCKI 
SGSLT. U— fm^X'lil'-^<7)F F P<7)JEtffc£:SL 

•rs/c^c a i m&it<o±z <,m i <?>w.wmm#m 

P filiate F F P comii&i- J; 3 & t> p {M7 7 -x 

##fc»VHOtl»ifeUfc<^. -f-Ofcib pflUKcteA 1 ?& 
filfco^:§ v ^ 1 oBWftMM Sr , n ®Ico «fc d (=R 

[ 0 0 2 3 ] § *miV><9&&®mt LX . £T 

tzm&. nm±>) t>pM<o^*^jsas**s;^«isic* 

€». L*>i>A l £*trg-fcft¥#fc{iA l £*i&ti{> 

oiot,ffist** { ±#^. pSffly^<-r&tvf 

*:#>. *%fp§<0«fc3{cn«ffiy:r>t>. P ;mi£iS<-f £ 

§g-f&::i:*<-CS£>. ^trntcWZt LT, nlBI£ 1 0 
0*>?XYv-J»W±, 5*cm«T, pS(BKi5 0^ 
y ^ h o-Allh, 2 ju m UlTfe-T h Z. b L- 

[0024] *ft.W<?>m?lZti\ >T nW, P ffljCfc Si63 

nx^htf. ttmniioizTFmnzimv-y^t&bM 

[00253 *%®cr)±X<?)Bmzii^X. jtUfc^JI^ 
S^tcgS£Lfcfflfc:*>£J8ilO . 3 u maTomm 
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0. 2//m«T, Stiff* U<<±0. lwrntlT^-r 

s. o. swrniOtrvF-rw^ttj^^i:, ry 
F-7mm<n&in.mtfjz*<*&cox\ nne#±#LT 
ss^^L^v^rfii^s. ^(c-eoffiwipara 

tell < . p ilffiJiOT >- K-r®JS<i nSffl!lJ:'9t^<-r 

h^-- iOtKDct^-fv^rsi^Os pJiiffltforvH 

*HI!l^MgSrK-rtJtSA><i.MgA<KtS:$ 

[0026] mz. nn^mx otts nai^ 7 -x hjs 
7 , p m? 7 -v vm 1 0 \twm s izm ttists 

wmfr£*)%z>m*&m-hz.t%>x'*h. wuin 

fflL Piffle 9 H«<OStt«<OSt.«i!£L.<:0ItcJ>«.S 

mi<0flS«, m2<0!Saifc t J:^3<7)®«i:-r.S»J:fct 
[ 0 0 2 7 ] S £tc. vStt«{iiJ' >: 3:< i: t — *0#FS 

nk-rxdiz. pmv>ts.t8?mb*<omtimb<7)fsitz. # 

t?M-(t%^#«= J: O^.S^A-vT'lSSrO. 1« mUlT«?) 

itai^-eti^^cisaj^i:^*. »* Lc%jg^t lt« 

8 0 0=r>^xhn-AKlT, $4,(c:if*U<<i5 0 0 
^■y/xhD-AOTCn. 0. lwmJ: 9*>J¥v>i: 

v>. %HZ<7)**v7®\t%i®mizW;l.Xnmtzi>Wi.li 
ZZbtfX-ZZ. 

[0028] 

[*St«] 

[3Utff9i] (m3<7>im) 

$J®Ltzfec?)&Zjjk-?i>(OX'b&. ZcomtTtlz 

[0029] iTim) t7r-f rjro^ssassi 

<0±C. MOVPE££JBWC 5 0 O^M^^ffia-CG 
aNi yyrm 5" 2 0 0^-^X 

0*CtUtT. T>-F-:TGaNJ:0$r&T«!!JB2£4« 
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en < i£g Zitz tz*>r y h -r t -r h z t a<a t, n * 

\>\ ms\i*r7T4T<rM. SiC. ZnO.XW 
/K GaAsf, &fcW¥m#£j&&2lt&t:»>tzmk 

vise *&zv>T)mi,i.m&%$wwu* 

COO 30 J (&SJ83) TifiJ»&flf£. Tvm2crm 

S^JrO^h?^ r<Bl Oiiin, Xbyjyfm (56 
SB) 2*emcOS i Ojj:0^:5«SK3Srlwm<OK^ 

f\t lt«. mtimitms ( s i o„) . sfl:^ 

# (S i x N Y ) , WL+9> (TiO„) , SMb^'/Pa 

(zro x ) &comm. sum. ttzztibo 
^&zttfv$i>. 

[oo3n (mim*m#mwi.4 ) &®m3&mk. 

2i.*) i>'J?%< . Witf 1 07ffl/ca*felTL*»$r< . IS 

[00 3 21 (nfflav^HI?) ifctc, S-ftftMf^ 
ffcg«4<7Xhfc:, S i Sr 1 X 1 0»9/cn>3 K-rUfcG 
a N «fc *) 5:5 n {gin V? 7 h JI 5 £ 4 mOK)5T'figS 

[0033] <.?7-y?M±m6) KlZ. Si£5Xl 
0'«/cm3H-rL^I n o . 06 Ga o . 34 NJ:'5 : 5r«»^7 
-/^l»±Ji6Sr0. 1 5jum<9JBSirCi£:S$-e£. 3r 

[0034] (nffi3?7-yb'«7=igt8^Jf > iKClEl 
BCS i$5Xl 0i9/ctf K-TL*:GaNJB£:2 5 
jJ-V^Xbu-Aj&gS-t^ ^V^-CT^H-rA 1 0 .3o 
Ga 0 . to Nil?: 2 ho-jU<35Ki5T'^§-* 
S. *LT2EBC. S i^*^X<J0fiS-^F^^-< L 
TGaN«S:2 5>l->'^Xha-AjS#S-fr. 8SWTA 
1 ttfiXVSA^yKK LX. T>Y-7X\ fc«fc 
-f-A 1 0 . 29 Ga 0 . 71 NJS£-2 5^">-^X bo-AOKJl 
TJ£«$ii:&. 5rfc. A 1 0 . 29 Ga 0 . 71 N<oSSJtJ±iE 
'Sdra-CU^v^ 3®SJm«. GaNJKOJfeKfig^? 
*tGaNi»)tSi^SSr$<i>^^<L-C. Si 
F-7*GaNJf£|fcl|$-t*-C. &WC5te A 
IGaNiHA l^fitfS^C^&^TVK-TA 



1 GaNJf£j£«;*-ti-.S. C^idtcLT. S i 

<S i K-7*GaNJli. 7VY-7A l x Ga,. x NB 
fc £-g*>-£t: 1 . 2um {24 0'<7) fSL&2tt&. 
S i-trtifiAZikib, T*Y— :TGaNJB£ 2 5*V^ 
Xhn-A. TtC^J^AlGaNiOt^^A 
I £-#g#iJ«5:k *T>- K-7A I G a N £ 2 5 Jf 

I'fcs-tf-^tf'o. o. i *tm (2o^r) nmmx-wktf 

T> K— 7*G aNt, TyF-rGaNfcCSr&J: OlZ 
fSL&ZitZ Z t tc J: 0 . A 1 tt8.tf<XmiZ'J,-ti: < 2r 
Tfr<A 1 GaNi:. S i ^SA*»3PEtCii'- : 5r< 
tf< GaiNt *»^>^i.i@tS^«it^ n(BI7 7 -y HJB 7 Sr 
1. 3um<?>jmx-J8L&Zikh. 
[0035] (?SttJB8) KtcryH-ri n 0 .oiGa 
o. 9S N«t 0^rSHtS«Sr 1 0 0^-^x ho-A<0KI? 
-C&JtS-** awCTV-K-ri n 0 . s Ga (l . 8 NJ:05r 
S#FJB£ 3 0 ^-V^x h o- Atf>&J5T-J&ft 5 . 

yyxvzi-M.^nm.^wmm. (mqw> <o?sit® 
8 vSttJlti*S©fiPIco<k 3 cry k— r 

[0036] (p(BS*-*--/:rJI9) ttC. MgSrlXl 
O'VcB'K-rLfcpSA l 0 .3Gao. 7 NJ:OiSp 
>y 7-js 9 3 o 0 * V h o- «6,<OJBiatT«fi 
Z<r> P m*-Y"y7mi±0. 1 MmULT<0&&X' 

wznTmmtizw&irtc^ti 1 , i o^y^xho-A 
\3jL<7>mmxm^.'ti> z t imt. u\ z^^-vrm 

[0 0 37] (psa^^ y H«i o> »:t:iiiiaicrv 

K-rGaNS£2 5*V:TXho-.Mfcg$ii\ 
"C A 1 -&*^x£i5-r*>tcS[U-C A 1 Srfiigfca-S-WLfc 
A 1 GaNS£2 55j-y^XhO-Ai0K^:-C«S$-fr 
-eLT2HietC. Rt<7>-F-7GaNS:2 5* 

LXA 1 GaNS-2 53i-y^xhn-A«*$-ii- 
3EBia»«\ SfetC^S^A 1 GaNiOtA 
l*ti*^V^VH-7A 1 GaNJf 

CCOi^lcL-C. 7yK-7GaNI2 S^>^X 
Ko — At, A 1 **S*^F-C«* S 3WX»tC* < 
-oXft<T>V— 7A I GaN«25^y^XhD— A 

fc£5sca«L. 5oojr>-^xho-A ( i o^ 
r) i o^.r««a. m^x. Mg*f# 

rGaNaSr2 53rv^hD-Affi^$-«!r. &^Xft 
'iSM&tlZTy H-r A 1 G a NB«k 0 t> A 1 
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ifi%\\h 1 GaNS5-2 5=i-y^M3-^<?5BiilT'i£ 

***** < & -7 Tff < M g H -7* G a N Jf 2 5 * 

«*%Wv*<$r->TfT<TVK-7 , A l x Ga,. x NJi 
25*>7Xha-J»t£&mznmLX. AftCMg 
Sr8x l 0 l9 /cm3H-rL^:GaNJ15r«SS*. * 
<0»:{cr yh'-r A l,.,Ga 0 . 8 NJI£tf*3-lt'. £#h 
T'O. 7 5Atm ( 1 5 0^7) f&ft£-£l>. CcOj:-?^ 

^<4-)Tff<GaNIt. A l*«jW»IWCiK«r 
->Ttf<A 1 GaNJ|&:aw»&SimB?flBtt>PM?? 
•/ KJS 1 0 Sr 0 . 8 u m*5lKJ9Tlfcg§ ■££ . 
[00 38] ^iaCSISfli^SnH^^'y H 
JB7£l.3jum. (Ay K4f*vrx*7M?-sWfc*: 
TAI 0 . 3 Ga 0 . 7 N) . pffll^y HJB 1 0£0. 8« 
m (AyK^-yrx^/l^-jWfcfcT'A ! 0 . 2 Ga 0 , 8 

[0039] (pfi53>^7bJBl 1) muz, p®7 
7"/Vmi0<O±(iZ. Mgi 1X1 0 ao /cm3 H— 7"L 
/•vrpSGaNiO^SpfiSn^^^hJil 1S:1 50^ 

[0040] JiLb?) «fc a tzLXmttMfrm&ZtfL&Zit 

•CT'T^-'jy^Srfi'VV pM?FMtt«-F-rLfciSSr 
£f>tcffi£ffitt$ RIE (SSBtt^f^VX-yf- 
y/SI) ££9. nfflJny^hJf 5tf>3IBS:®aj3 

[004 1] &(c. SKc^-ridtcpffllay^^ hJS 

lit. p|ffl^77K110kJ'X7f^l-C, 4ju 

•x S*9MIH£Z r 02J: *,&.Stftl*J82 2 

-e<7)iaSJyiSr^LT. N i i:AuJ:9$:£p*8i2 
OSrJBJKU — TitA 1 iO'5r-6n?EfiS2 2$r5fe 
{Ifc'Saj$-«;nSl3y^^ hit 5<?5?liifcr* 7 

mzi&mh. 

[004 2]ijLt<7)J:3{CLT. n®fiii: P «gi: &B 

Ltztk. xh?4 7Vt<z>n&izmm.ttftx\ 
^A-ttciapju mwm (n-ooii tc^sssr 

ft*-f&. «®SStcSiO 2 tTiO 2 J:0^:l>SI1E* 
»«L. SfttCpmfliK^Rf^^riSl-C, a-* 

[0043] i<OU— <D#S«»g 1 WKEfBS- 1 
-hS^CKBU ^ft-ffuOtlSifrV^-tfyx 

U— ff^SS-jSL. 3£** { Jpn.J.Appl.Phys. Vol. 36(199 
7) izmtLtzhcOlzHMLX . rafi*<5 0%ULhffiT 



2 0mW<oaj7JC*nvC\ 3 0 o o s^miai-exm 

[0044] im&i2] mmim) 

mmW 1 n{||7 7-y KJB7£f&R$-££Bil 

GaNJlfc:K-7*-f6S icOSS: 1 x 1 0 18 /c«r» 
4:— JgfcU A I GaNa^jgttSCfcje-fSK&o 

t, a i gaifcsvh? < -r-sfatiisi^atc LT&t&^/s* 

fit. S^fcfcifiLfcDOUcfcSO. 1// 
mfiOJBIJStoG a Nili: A 1 G a Nift £fgJB Lfcffl«*± 

[00451 ^^p(M77-y Kill 0Sj&&$-fr*B§ 
GaNlcK-r^&Mg<7)*2r5X 1 0 19 /ctffc 
-5£(cU A 1 GaN««0^SttJB*>^«lix5(ce!o 

t. a im&it$:±£ K-r&mtftmizvxmtfrjrmt: 

ftL&ZitZ. (SL» ?S1t«^«ifiL^fflCft68 0 03}- 
V^Xha-A^^JfcOGaNiifcA 1 GaNSfc£« 

eu^fststi. isi«cL-cr> K-rt-r*. 

[0046] *c9fBlJi£-t*fc0!I 1 1 &mz LX u-if 

«2UT^FSHI{i±#Lfc*<. 2 OmW<oaJ7JtC*JV^ 
T. 2 00 0^fSUiLLom-t-Hwa^^SS:^L 

[0047] im&m3i (m2comm) 

mmmUztS^X. nKI^-yh'Jf 7 SrJ&H 

A 1 GaNJftf)A l&flttS-A 1 0 . 20 Ga 0 . 80 Ni: 
-J£tc L"C, GaNC K-rfS S i (O&Z&WWlZlg 

m- h x'j?* < -t hmmmtz l x mm-m 

<1U «ttJB(=SifiL7tlUt:J>.S0. ljum 
OKJ?<OG a Nmt A 1 G a NiS fc SrSS L^SlSJiH 

[0048] ttzpm??-? MB I 
IZ, A 1 GaNc7)A lSatfc$-A 1 o. iftGao.ssNt — 
^tcU-C. GaNKK-r^*MgcOSS-«tt«A^«i 

tiz>£fcr>x±$ <i-&tm±m&iz Lxm^mzfRg 

XhQ-AOK)5^GaNJBi:A 1 GaN«fc$r«JBL 

[0049] •ecOfl&fi^-C^JfiM 1 i: Hftlc L"C U~if 

«U-C^FBaffi{±±#U^s 2 0mW<oai*tct>^ 
T. lOOO^ffllfeLh^m-^-Hcoa^SSr^L 
fe. 

[00 50] [H)5€0114] |Eitg«HC*J^-CplB!# J P !' 
r/H9Srfi£«$-e-^r^ffia. 5liSfiaili:PI«tcLTU- 

10t<?5(CltSSfC. «nSTLfc*«. 2 0mWTOtt5 
TJtCfcwc, ^li2 5 0 0^HaJJLfc.Sr^:U^:. 
[0051] [SKfiM 5 ] 0 3 (±*%BH^)fl«IcOie5tfi«Hc 
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[oo 52] ms&mi tmmzLx, v-yriTi.*)* 
zmmms.wi.iz, MovpE&zm^xT>F-7 

[0053] < mitmm#mwL4 a > mmmmk. 

MOVPEj£SrfflV\ S i V-yGaNX^^m-fmi 

/K HCl^ NH 3 , S^ytfXSr/BWC. Si£ 
5 x 1 0 17 /c# H-r LtzG a N J: 0 SrSS-ft^l^Ni 
#g«4 4 £ 5 0 0 u mtf>iWT«ftS . tiL&tk. 

mm&mmm; u grtsKj**f*2£«4 4 £#s«-r 

[00 54] MOVPEgHfcffl^T, g-fkl* 

•wmamfiuzs i ^mmstiz^-Ttfcs u&m&m 

[0055] -f-fiOf*0 3 fc^-r J: 3 U *•/ i'fc^lS L . 
nf|2 1 J-mffi»ByB4 4(J5J5^H{C^-r&UW 
<i. £Jtmfc^«CLT^-if&?£ft$i-f§. 03 

[0056] 



TfiZlfXteK. LED. S3t*^«k3(cS-ft!l*l¥««: 

[Hi] *^co-nife^t^^ u— if %?<r>m m * 

[02] aic0nS^7"/KJ17*^pffl^7-y HJi 

i oatwi*/^— AyKe^'na 

[03 ] *mi<oi&<7>miiimz&& v— rmmtm 

inborn®) 
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